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I. I NT R O D U C T i O N

~
()Vi~L w~t~ ~: r .t t t en  as pai t of the Ocean Therma l  S t ruct ~~~

A n a l y s i s  pack age t ar  Fleet W eather  Ce nt r a l , Rota , S~~a i n .  Its

~ r i~~ary  n~~rpose is to c> :t r act  tne L r a t ur e  and s a l i n i t y

levels  (by one-degrec  j u ar e~~) in des i red locations from an

ocean c 1imato 1oq~• tape . It  tW ~~ s tn n  c rrespon ding  anal yzed

sea-sur face  ~etr ~•e ratu r e  ari d the ii ix e~ l ayer  depth at given

locat ions  1;-1 ich  are re ad i~rcn input  cards ~r ih ad j usts the uppe r

s ta~.cL~r 1  levels to L I 2S0  ~ ara ~~e :~~r s .  !e~ ~hd i t io n a ~] f e a t u r e  of

the progral;: is the a d j u s t m e n t  af the  t~ r~ iu ra tu re  arid s a l i n i t y

grad ien ts  beloa the r t x j d  i r  d e p t h .  Th ese g r a di e a t 3  can

h’~ ~h~~rp indeed in the Med i t~~r rar .aan . Their sharpness  ~vir

with various parameters  and seasen~; and th is  n~r ia ti cn  has een

taken d i r e c t l y  i:-ito conside~~a~~icn  w i t h  Lhth  p rog ra~. .

The program ou t p u t s  are ( a )  the m t  ~ c~~ated ocea’~ (sal in-

i ty  and t empera tu re )  c l imatology (op t iona l )  ; (b)  the ta elated

ad ju s t ed  oce an clL~atology ( s a li ni t y  and t empera ture ) and

S :-;c e -td saeed (Figure  1 ) ;  and C c )  q raphica l  p r i n t i n g  of the ahc~ c

parameters  (Figure  2)

The subrou t ines  MEDCLM and INTRP we re wr i t t en  by Mr. Roger

Bauer and the cl imatology tape was also prepare d by him . The

program wi l l  run on any CDC computer (CDC 1604 , 3100 , 6500 , e t c . )

w i th  FORT RAN IV or FORT RAN Extended compiler.

A ’
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DATE 12 15

LAT . 40.0~ LONG . 6.OE

r)EpTrl TE~1p, SA LYN , VELOC . S

1. t5,9O 37,A7 1513.50
30 15,90 37,~ 7 1513,98
oO 15 90 37.67 1514,47
80 15,90 57 .0 1514,80
91. 15,43 37 ,71. 1513 ,59
j03 14.96 37,76 1512.35
1.25 14,02 3q ,09 1510 ,13
150 13 ,3R 38,17 1508,55
200 13,06 38,27 1508,44
25~ 13.07 38,36 1509 ,41
300 13.12 38,42 1510 ,47
400 13,17 38,46 1512.34
500 13.1.4 38,45 1.513,88 S

ó00 13.07 38,45 1515,30
7 00 13 ,01 38,43 1516.73
800 12,96 38,43 1518.22
900 12,98 38,42 1519,84
1000 12.94 38,42 1521.46
1200 12.94 38,40 1524.77
1500 12.96 38,40 1529.ô5

Figure 1. Example of tabu lar pri ntout of salinity , temperatureand sound speed profile.
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2. INPUT DATA AND REQUEST CARDS

The climatological input data is available on a special

tape prepared by Mr. Roger Bauer from data provided by Mrs.

Margaret Robinson of Scripps Institution of Oceanography . The

tape includes data from the Mediterranean Sea, Black Sea, and

the eas tern Atlantic from the coast of Portugal , Gulf of Cadi z

and Moroccan coas t to 15° west longitude (20 to SON ; 15W to 45E) .
S The synoptically analyzed sea-sur face temperature and

S mixed layer depth data are read from cards in Subroutine J02.

The f i rs t  input card contains the numbe r of profiles ( LOP ,

Format 13) . (See listing for Subroutine J02 . )

All sea-surface temperature data follow on one or several

S cards in Format lOF6.2 and the mixed. layer depth is provided

in the same format. (See listing for Subroutine 302. )

The location cards (one card for each position) are read

in Subroutine MEDCLM . The card format is: NLAT , NLATH , NLON G ,

NLONH , MONTH , IDAY . NLAT and NLONG are latitude and longitudes

in whole degrees in Format 14. NLATH and NLONH are indicators

of north/south latitudes or east/west longitudes (i.e., N , S ,

E or W only). The month and day are given with two numbers

each in Format 212. (See listing for Subroutine MEDCLM.)

— 4 —  
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3. LIST OF ESSENTIAL ABBREVIATIONS IN THE PROGRAM

ALAT Latitude of the profile

1; ALONG Longitude of the desired profile

DEDE Depth in kilometers

-
~~ DEP Depth of the levels in meters

DEPTH Depth of a given leve l in upper layers (above

150 m)

DEPTH2 Depth of a given leve l in lower layers

EDP An additional depth counter in sorting of

the values of a profile S

ICNT A counter for records per page

KE A counter for the number of levels in a profile

$ LINE Number of characters in a line in printing a

program

LLM A counter
S 

LO A counter for the number of profiles under

computation

LOP The number of profiles requested by the program

ND The number of values for lower layers for which

annual mean values of salinity and temperature

are availab~le S

NLATH Indicator for north or south latitude

NLONH Indicator eas t or west of longitude

NNN A counter S

—

— 5——.—— s~~~~•— .5_ ~S__. S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - — ~~ S.._~~4.~~~~~~~~ .s_I~~Cl_S SIC



S —s——fl- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ 
~~~~~~~~~~~~~ 

-I -1

NS The number of levels in upper layers

NUM A counter

PLD Mixed layer depth in meters

SAL Salinity in 0/00

SALTD Salinity at a given level in lower layers
S 

SALTS Salinity at a given level in upper layers

SDEP An intermediate storage for depth values

SSAL An intermediate storage for salinity values

SST Sea surface temperature in degree Celcius

STE MP An intermediate storage for temperature values

TEMP Temperature in degrees Celcius

TEMPD Temperature at a given level in lower layers

TEMPS Temperature at a given level in upper layers

4 VEL Sound velocity meters per second

VOS 
S

VOP An intermediate computation of sound speed

VOT

vSI

— 6 —
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4. SUMMARY OF ROUTINES BY FUNCTION 
S

SOVEL This is a control program which sets the counters

LO ( the number of profiles) and KE (the number of

levels in any given profi le) . It calls several

subroutines and checks at the end that all

desired profiles have been computed.

J02 This subroutine re ads from the cards the number

of profiles required in the particular compu-

tation , and the sea-surface temperature and the

mixed layer depth for each profi le . Calls

Subroutine MEDCLM.

J03 This subroutine computes the sound speed for

each level in each profile. The latest version

of the sound speed computation formula from

SACLANT (NATO) ASW Research Center , La Spezia,

Italy is used.1

J04 This subroutine first prints , in tabular form,

the month , day , latitude , longtude and the

depth, temperature , salinity and sound speed

for each profile. Thereafter , the values are

graphically printed out for checking and

eventual subjective correction. (See Figures 1

and 2)

‘Leroy , C. C. Development of simple equations for accurate
and more realistic calculation of the speed of soun d in sea water.
SACLANT ASW Res. Centr. Technical Report 128, 1968.

— 7 —
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SOR This s u b r o u t i n e  sorts the various levels in

the p r o f i l e  a f t e r  ad u it i o n al  levels a u v u  u~~en

in se r t ed  below the n~i x ed L~yer  det ~th by ~~Th-

rout ine  GRAD

GRAD This subroutine adjusts the temperature and

s a l i n i t y  gradients below the mixed l ayer  depth

and adds additional levels , if  so requ i red .

1EE& L~’1 This subroutine extracts climatolog icai data

from a special ocean climatology tape . The

tape is sorted from north to south and west to

east. Data to be printed is se1~ cc.od on the

basis of a request card (locations on the- nu ; -.

must  be in the same order as tt .~ tape) . The

coordinate system used in sor t ing the ta r’ is as

S follows : Long itudes are sorted s t a r t i n g  wi~~~

00 east and ending wi th  0 0  west .  L a t itu s a~ are

sorted with all data from a given latitu:h~

appearing before any data from the next su~ thern

latitude.

— 8 —
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5. LISTINGS OF PROGRAMS AND SUBROUTINES

Listings for each of the programs and subroutines are

presented in the same order in wh i ch they are summarized in

sect ion  4.

I

— 9 —
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SS S SS

S PROGRAM SOVEL

3200 r~RTRAN (3.0j/RTS 05/25/ 73

pp f ~,,~A H c OV ~~L
~J ME~J S I o~ TE lP 23~ ,DEP (23 ) • SAL 23), V~ L~ 23) SSTc2~ ) ,PLD 2~~),EDP~~ 5,

tb) .L ! ~ (Ij Q ) .SDEP C i2 )a STEM P (32),SSAL ~ 3~~) .NW ~l (25 )
DE~. S AL . V EL, SS? . ~~~~~ .L I ’~E . SDEP , STE M P , S$ AL . NNN .S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~L0.i

3 CA LL J~~2
C A L L G P A ~
CALL SflR CO)4TROL PROGRAM
C ALL J(~3
CALL J (~4
LOsLO .1
IF (LOP-LO)5 ,3 ,3

S sio~END

I 

S

— 10 —
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SUBROUTINE J02

3200 FOR TRaN (3.0)/RYS 05/25/73

S Su~ Rfl uT~ i.E J32 21
DI M E N S t U ~

, TE IP (23) ,DEP (23 ,,SA L( 23)c V cL (~
)
~~).SsT(25 ) ,ê~LD(25 ),EUP (25 ,

j’~).L INF (1j~~),SOE P (32 ),STEMP (32)e SSA L ~ 3~~. NN rU2 5)
CO44 Pt°N Ti. hlP ,OE P .SAL.VEL. SSY ,PLfl ,EDD ,LI NE ,SDEP ,STEM P .SS AL .NPdN,M (IH ,L

jOP ,LT ,L),V (1,~~E , K E P ,N LJ C .NLAT , N L A TW ,4JLON ~~,~JLONH .M ONT H,) DA Y
C JO? W EA D I ~~; or VA LU E S 26
C MAX 20 P~ OPILES . 27 DEPT~1S EAC H .
C ~iUM IS ~J IJM ~ EQ OF DEPTHS IN TUE PROr IL E
C LO P ~~ IL4i.1RE~ ~F PROFILE S
C ~‘Oc IS PR O FIL E NA M E
C PE~ riEP1~ T’~
r 1EMP IS TE MP ERATUR E IN DEGREES C
C SAL IS S A L t r ~IT Y IN PROFILE
C ALaT IS I. A TITLID E ~F THE PROFILE
C L7~ IS T FM P • SCALE IN PLOTTING
C LIS .10 THF I 0 TO 10 DEG . IF LTS*4 YH~ N 0 70 25
C SST IS IN CE N T IG RA OE
C PLO IS T’~E M I X E D  LAYER DEPTH IN M E TER S S

21 F3RrI AT (1 3 )
23 FOP4 AT( 1P F~~.2)

IF (L0—1 )~~0 .40 ,28
4~ V 0s1 492 .Q

REA D 21. LiP Reading the number of profiles
RE AD 2~~.(SST (I).Is1.LDP)> and SST and MLD for these
~E A3 23 . (PLD(I ) .I~~t ,LOP )) profiles.

2~ CO~J TI 9~)E
CALL M FDCL ’I ~ Calling subroutine for extraction
RETURN of climatology from tape .
END

SI

— 1 1 — 
Si
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SUBROUTINE J03

3200 F O R T R A N  (1 .0_ )/RT S 05/2~ /73

~~~~~~~ ~jI~~ I Ji3 50
~ I~4E ST ,1’ T~~M P( 23 ) .JEP (23). SAL (23 ),V FL (23 ) ,SST (25), PLD( 25).EL P (25.

1 ’~) .L T f 1’),SDEP(~~2) ,STEM P ( 32) .SS4L~~32),NMN( 2 5 )
~~~~4 4 f l , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

11P ,LT .1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~
‘ S i U~~ :~P”’ I T A T I O ’ l

£141 = V L O A T r C ( I L A T . 5 ’1/10) COMPUTATION OF
0 30 I:’E.(EP SOUND SPEED

I F C D F PC I~ — t . ~ 5o o , 5n o, 5o1
S 

~0 n :)E~~( ! )  1~5’Jj  r) f- r) E r E P (  I ~‘1oon.
V~~T 3 . ( T F . g p ( I ) _ l O . ) _ O .Of l 6 . ( 4B SF~~T F M p ( I ) . l O .)*.2). fl .f l 4 . (A BSF (

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S

V 0~~:rI .1 *A U~ F ( D E D E ) *? .(O ,OflO 2*AB SND rDE) **2)*(A B S F ( TE M P I I )_ 1 8 . )
t..?).(n ~1 *r~FD E * 4LA I)/ 9O ,
V OS =2 .0E_ 7. TE P lP (I) * (A R SF(1 EM ~’C I ) _ i O .)*.4)
VS I :0.0fl15 . (A B SF (SAL( j)~~35 .)*.2)* (1..DFDE

31) V E L (I ) V 0+V O T eVI P .VOS •VS I
R ET UR~

— 12 —
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SUBROUTINE J04
32rj 0 F O # ’ RA N  (~~.0 ) / R T S 05i2~~ 73

SU PIRO UT 1 1 E  fl4 70
INT ;~~ ~r Ixr -

r) I~1EY ~!~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
l~~) . L l : .r ( i 1 n ) . S~ E P ( 3 2 ) , S T EM P c ~~2 , ,SS a L c 3 ~~). NN ’u25,

c O ’ 4 M ~~N T [ MP ,D EP ,SA L, S
~EL. SST ,P Lr) a EJD .t. I ’ !E.S DEP ,c T f M r’ ,S SA L . N~~J. 1JI M ,L

1~~P ,LT ,L 3 .V 1 ,4 E, l E P ,~ 1 UC,~~L A T ,~~LA Tk4 , ~~~~~~~~~~~~~~~~~~~~~~ ID A Y
A LA 1 ’  c rL O rr c (1 L4r.,5),lo)

~L1ATF l ~~~L’ )5C,,~~)/ 1f l )
4 -• F 0 4  PRI~~T I ’ J~ Ur ,V A LS J FS 75

4) r Q ’ . .~ 5V a 5 W E P T 4 , 6X , 5 4 T ~~ I~~, , b X ,Ak cA 1. IN .,c~’,64V ELOC . / )  78
43 r o p - ~~r 5 . r 5 ,0, 6~~.r5 .2 , 6x .r5 .2,~~~,r7 .2~ 79

251 V A T c ? c x .4 .5 4 L A T .,r7.1, A 2 , 4 x , 5 k Lo N~~..~ ~ .1,~42 ,/)?53  ; c p 5 ~~T ( 1 4 l ,2 S x. 4 , I jA r E ,  16 , 4X ,1ô ,,,/)
- 

~ F
~~~~~ 2~~3’ 2 j T ~~ ~~~ P r i n t i n g  of

PU l l  251. 4 _~~T , SLAIN.  A L C )~~~, ‘lLO”H D , T , S , V in

~~~ 2 tabular
P ’ 1 Ij i . , 

- 1F: ;~ i , 1 E’lP ( ~) , ~~~ 1 1) ,  V E L c l i  • I ~KE • K E P  ) fo rm 84
r - ,~~~~p~~~~r Jp ’, )~ ‘ IAL J ES

5~ ripM~~T (1~~l .2fl~~.J5” GR 4P’~IC )IS P L A 1  ~F T E M P E RA T U R E ,  S A L I N I T Y , 4~ J[~
1, E! .~~1 I T Y  C P A ’ 4 G E  H IT ~I DE PTH / / /~

S ?6 1 ‘C~’ - ,. 1c 1~’X 1-I T ,3, I .18~~.?~4 1Q, 10X. 2W 1’5 ,18X .2~~2 0 . l RX ,2H25 ,18x .2430

S ~~
?
‘

r U S ~~~S A T (  l~~x , 14 S , 2 X ,  2 U3O~ l4~X . 2 H3? ,l8 X ,  ‘H34 ,18x, 2H3~~,l6x ,?w 3 8,
12

~,3 F~~P l ; T ( 1 5 \ , j V . 3~~,j ~4 O , 18x. 7H2 0 , 1 8 x , 2 H4 f l .t 8 X 0 2 H 6 0 , l Rx , 2 k8f l . 17y .
l

P R j , T )j

4 ~ 2~~i.
P0 1  ~~
P Ul l 9 S ~

I I j k
IS: 1
I -~ r

I z :1 1s4 /
~J0 64 1= 1 . i ~~o

64 L I”~F.( l ) : 1 M
flQ b11’ i:10 .103 ,10

6~’ L I N E ( i ) z 1 2
1-’~~ 1 J T  11’~, 1LI~lE(  I) .  IE1.1O0~ill r S C P S S l A Sr

( 19X .t . l +, I O O A 1 ) Graphing of
[ 0 60 ~~~~~~ D, T, S, V60 L 1~P E ( 1 ) ~~T E3 LAN K by pr in te r

~~
lr

~~
)rP (I  ) — i 5 0 ~ ) 7 ~, 75 7 2

7?
1~ C D F P (  1 ) . 1 5 O 0 . ) 7 3 ~~,730, 7 2 fl

72fl KL.X r IxrbJ ~ ’JI/100 .)
r,tj T ’~ 74 1

/~~r KL~~X r I X r (D E U 1 / 5 0 . )
• 

~~~ PçA ~~~l73 P~Z 1~~i ?O (~, ( L 1 N E ( L ) , L : 1 , 9 V )
? 0 O  r O r ) N A r c i Q x , ~~I.19c4 i ,t He,

7 4 K 4 V ~~ v A $ ~~,i 
_ ,,I, /
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SUBROUTINE J04 (continue d )

S 

~.O TO 7 3
C

7c DQ 210 L 10. 100,1O
210 L I N E ( L) 1P

J.XFI X F  TEM P 1)’4. 1.20
IF (J)82 .82 ,83

87 Jsj
8 3  I F ( J . j 0 C i) 8 5 ,8 4. 84
84
85 L IPIE(J)~~I T

C SA L I N ITY
‘ - l .XF T X F ( SAL (  ~ 

).10~ .300 )
IF C Mi 92 , 92 , 93

92 M~~l
93 IF (?1. .lOfl )95. 94,94
94 M ,99
95 I F ( M— J ) 9 7 . 9 6 , 9 7
96 L IN E( r1)

~~IX
GO 70 100

97 L I M E C ’ 1) * I~
C V E L O C I T Y

100 JJ~ X F I X F ( V E L C I ) 14’O1 Graphing
trc jji lO2 . 102 , 103 by printer

102 JJ~ 1 
S

103 !F(JJ .10 0)105 ,104 .134
104
105 I F ( J J_ M .ilO B. 106 .lD8
106 L INE(JJ ) 1Y

00 T~ 110
108 LI~~E (J J )2I V
h o  IF (J .JJ) u1 4 .h12,h14
112 L I P iE (J):IZ

lF( D E 1’( 1 1)400 , 400, 114
400 )IE P(I) 1,

~~~ !V E P rX F IX F I D P P( I ) )
PRINT 3 j~~, IDEP. (L1’IE ( 1). 1,1 .99)

310 FO R M A T ( 1 O X . I B ,1X .tH.,9QA1 .t~~
.)

0 333 1:1,99
~~~ L INE( I) : IBLA MK

l F ~~(F .KE~’)7 t,7 1.34 S
345 KE~~~KE

R E T U R N
END

— 14 —
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SUBROUTINE SO P
S 

L~0 0 ro~u-~A - J (~~.f l ) / R T S

~~ %J ~~~~~~~ S j  
~~~~ S ‘R

1 ) 1  S - Pc  S I) 1  :; - ‘ P( ~~~~ I • DE~ P 2 3 )  ,S A L  ‘ 2 3 )  • V~~L 21) • S~ s T  (25). PLL, ‘ 2~ ) • El P4 25.
1 11)  .L ( Il l)  , 51 I( 52i, TEH P( 32)~ SSA L ( 32~ , N N 4 (  7 5 )

- I c.i~~~~~, 1’
~ • i ~~~, ~)E~’, 

S A L. V EL SS T ,PLO .EDn .L IS E,  511EP , STEMp .SSA L.~
,
~~ .

45 J P M ,L
1 P ,L T .P ‘P . V i .s

~ E. P ( E P . 5 S J C .~~ ) A T , ‘4L~~T p~.~ ;Lf- 1Nr,, SLO1H. MONTH .

I~ ( E~~~C L 1 .’) .10 0 ,) ~,4 ,4
j ) . - . ~+7

S SORTING OF T , S VALUES IN
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